Study about teacher safety education must be carried out in a concrete and statistical manner for all accidents surrounding the school. The purpose of this study is to identify the changes in learning satisfaction and job utilization of e-learning based teacher safety education that they perceive, and to utilize it more effectively in real life and work for the safety of school. The results of this study suggest the following conclusions. First, it is necessary to develop more specific and systematic safety education programs and curriculum to improve the quality level of e-learning based teacher safety education and learning satisfaction and to utilize effective work. Second, because there is a difference between the satisfaction of learning and the utilization of work according to the work area and work experience of the teacher, various and detailed programs should be developed and continuously provided. Third, it is necessary to expand the research result for comparison between classroom safety education and safety e-learning so that the evaluation about the effectiveness of learning satisfaction and job utilization. Fourth, safety education of school encountered with situation that most of the teachers learn safety lecture through distance education, and they teach it to the students by the walk-through safety education. So teacher safety education should include experienced and hand on subdivided courses because teacher is responsible for student safety education.
I. INTRODUCTION

A. Research Background and Necessity
Safety closely link to life, and in order to secure the safety of individuals and society, it is necessary to complete safety facilities and systems, and to carry out the necessary education to conduct daily life safely.
Safety education means to understand the knowledge necessary for safety in daily life or specific activities through means of education and to form a habit of respecting the other person and maintaining a safe and healthy life [1] .
When the educational activities of the home and the educational institution are carried out for effective safety education because safe life is habituated and various effects can be expected [1] . Teachers of school must learn the overall contents of prevention and preparation of accidents as well as Manuscript received July 4, 2019, revised August 11, 2019 . Mi Hwa Song is with the Department of e-Learning Graduate School, National Open University, Seoul, Korea. She is also with the Balgok Elementary School, Korea (e-mail: angelhwa@korea.kr).
Tae In Han is with the Department of e-Learning Graduate School, National Open University, Seoul, Korea (correspondence author; e-mail: hanten55@daum.net, hanten55@knou.ac.kr). response and recovery of actual accidents. In case of Korea, Ministry of Education launched a one-year period safety education from November 11, 2014 to February 28, 2018 at the government level, because of the big cruise ship accident of the April 15, 2014 in Korea, and teacher should learn it every three years thereafter. All the teachers of educational organization required to take safety education that is consist of at least three courses of the seven domain on safety area, it include at least 15 hours training by legal obligations [2] .
The distance e-learning has the advantage that can lead to self-directed learning of learners, and it can easily manage the latest contents of for operation and management. The analysis of the learning satisfaction and the utilization of the e-learning-based teacher safety education should need for continuous development of the safety education and subdivided courses that take into consideration of meeting the requirements of the time.
This study planned to build a foundation of safety management system in school and operation of normal curriculum, furthermore it contributes to protect the lives and property of individuals, and to realize a happy school for students' dreams and hopes.
B. Research Purpose
The purpose of this study is to investigate the satisfaction of teachers on e-learning based safety education, whether there are a difference between learning satisfaction and job utilization according to general characteristics of teachers such like gender, age, work area and experience. The other purpose of this study is to clarify the difference of learning satisfaction and work utilization according to general characteristics of research subjects and the influence of e-learning on the utilization of work after safety education. It used as basic data for the development of diverse and detailed programs to utilize the work. Evaluating the satisfaction of an e-learning-based safety education program for teacher, including the evaluation of teacher, will be useful in itself and will inform the success of the education. It can also provide educated practitioners and decision-makers with a variety of important information to make decisions about existing or future safety education. For this purpose, three variables of learning contents, system, and operation management affecting learning satisfaction are selected through analysis of prior research on e-learning. Through previous studies related to the utilization of work, analysis work connection, protection of accidents, guidance of safety activities, and changes in safety consciousness.
In this paper, the relationship between the variables that have the effectiveness on the learning satisfaction of the e-learning based teacher safety education, and it is also aimed to make more efficient e-learning based on teacher safety education in the future and effectively utilize it for real life and work for the safety after finishing the safety education.
C. Research Method
In order to achieve the purpose, first, this study explores government policy documents, research reports and various data from the Ministry of Education. The pre-research paper and document review performed to design the survey items. Second, this research conducts the survey about learning satisfaction and work utilization after finishing of e-learning based teacher safety education. Third, this research collects the data and analyzes statistically for the results by the 72 teachers from the Gyeonggi Provincial Office of Education. A faculty member is a collective term for teachers and staff who are responsible for the education of students or the administration of the school in each class, regardless of the type and name of employment. Education program of school safety developed by safety experts and teachers according to the level of growth for K12 students, and it used for students and teachers differently at the viewpoint of learning and teaching aspects. This program consist of 7 categories, 25 domains and 52 items [2] . The seven categories are living safety, traffic safety, prevention of violence, prevention of drug and computer addiction, disaster safety, occupational safety and first aide, the details are as shown in " Table I" .
II. PRECEDENT RESEARCH
A. Teacher Safety Education
1) Pre-research for teacher safety education
2) Case for teacher safety education
All faculty and staff are subject to legal duties and evaluation for safety education [3] . On November 16, 2014, all members of the school and educational institute will be required to submit a report to the Ministry of Education, Science, and Technology. The safety education that reflects the above started to take one mandatory duty until February 28, 2018. After that, every three years, it would be compulsory for 15 hours or more including 3 training courses, such as collective face to face individual training or group training, on-line remote training, and self-training in the institute. The experimental group in this study are 72 teachers of the Gyeonggi Provincial Office of Education who have completed teacher education of e-learning.
B. Learning Satisfaction 1) Learning content satisfaction
Satisfaction with learning contents that designed and developed so that effective learning can achieve by using e-learning-based digital technology to achieve educational goals or improve performance is important for education. Learning contents are the most important concern of learners because content delivery is the key in e-learning.
The fact that learning content affects learning satisfaction has been proven through many studies for a long time and related items include relevance, timeliness, fulfillment, reliability, systematical structure, accuracy, usability and up-to-date. Although learning contents were mainly evaluated based on accuracy, gradually increasingly accurate information was not always useful, and as the perception increased that the learners' utilization aspect should be considered, the contents of the learning began to be treated in terms of 'suitability' and 'relevance' respectively [4] .
The quality of learning subject enhanced when it apply with to the e-learning environment because of the relevance and flexibility of the contents. It also present as the measurement elements of the learning contents, and the meaningful learning experience provided through the composition of the designed course and the learning contents as a way to enhance learning. Especially, in e-learning, the content of learning is an important quality factor that encompasses various factors related to teaching and learning method by encompassing methods and strategies.
2) System satisfaction
System satisfaction means the satisfaction of technical level as the accuracy and operational efficiency of the information processing system. System satisfaction metrics include hardware and software aspects, web pages, interfaces, accessibility, convenience, speed, ease of use, functionality, reliability, flexibility, and screen readability.
System satisfaction can have a profound effect on learner satisfaction. In the screen design of the e-learning system, satisfaction is achieved through systematic factors such as characteristic designation that to increase learner readability, graphic design to help understanding meaning of content, animation design which helps movement process of understanding that learner can pull it out. It shows that e-learning repetition purchase and usage frequency are different according to the physical conditions such as environmental factors of the system [5] .
Because e-learning is controlled by the learners themselves, learning can be easily abandoned if the optimal environment is not provided for effectively and efficiently. Therefore, the speed, stability, accessibility, and ease of the system environment will greatly affect learning progress so that e-learning-based learners can smoothly proceed without dropping or giving up [6] . In the case of e-learning, the system stabilized compared to the time when there were many technical problems in the internet connection speed and system stability, and in the environment where the e-learning was used, the system satisfaction of the learner decreased in the relative importance of the influence on the success of the system [7] . However, in the e-learning system on the web, stability, speed, and persistence of the system are still a major factor [8] , [9] .
3) Operational management satisfaction
Operational management satisfaction means satisfaction with all kinds of support provided to learners of information systems [10] . The learner evaluates not only the quality of the contents of education, which is a direct part, but also a series of administrative support, counseling support, affection of kindness and support of education institution personnel, and natural interaction. The results of the evaluation provide appropriate feedback on the quality and progress of the management personnel. This is a post evaluation based on experience with the service provided by the learner, which is the reactivity, reliability, persistence, contact, and emotional consideration that the learner perceives during the use [11] .
It also means the efforts of the learner management to form and maintain individual relations with the learner. It is the management and operation of the learner learning process including the learning facilitation strategy of the instructor and the supporting learning tool. It is a very important part to manage the learner subjective evaluation level.
Students who feel dissatisfied with the e-learning operation management use other e-learning systems or communicate their opinions about dissatisfaction to other learners. This implies that e-learning satisfaction can have a larger ripple effect than the learner's satisfaction according to traditional teaching methods [11] .
4) Work utilization after teacher safety education
Teachers' safety education centered on 'safety education 7 areas', but it needs to cope with not only accident prevention but also situations that need recovery. We need to educate. Staff members should teach the overall contents of prevention and preparation of accident as well as response and recovery of actual accident [12] . Staff safety education included not only work related contents such as facility management and attending school management, but also contents to know as a living person. The degree of utilization of work refers to the degree to which safety related work carried out, such as job-relatedness, safety accident prevention, safety guidance, change of safety consciousness, and experience of safety accident after staff safety education. The ability of the staff to perform their work is a comprehensive and abstract concept, which means the knowledge and technical attitudes involved and collectively referred to all tasks.
5) Implications
All the members of the school and the educational institute recognize the safety education of the staff not only as a legal obligation but also as an opportunity for the improvement of the real life and the effective utilization of the work for the safety of the staff themselves and are actively educated. You should be interested. In addition to the implementation of teacher safety education, it is necessary to strengthen the recognition of the importance of the performance and efficiency of the staff safety education in the future. Research on the importance recognition and subjective needs of e-learning-based safety education evaluation of the staff needed. It is necessary to establish a plan to increase the participation of staff members in safety education by confirming diverse educational needs according to the occupation type, job duty, and work experience of the staff. It is necessary to develop valid evaluation tools that can effectively evaluate the learning satisfaction and post-training utilization of e-learning-based staff safety education. The program developers and operators should evaluate the program in detail and systematically from the planning, development and implementation of the program, and evaluation factors according to the evaluation step, not the questionnaire for the temporary evaluation after the program implemented.
III. RESEARCH ANALYSIS
A. Research Model Design 1) Measuring tools
The questionnaires of this study select from the previous studies and the reliability and validity verified and supplemented according to the study. The questions about the learning satisfaction of learning contents, system, and operation management are developed by some modified and supplemented measurement tools [13] , [14] .
First, this study select usability, achievement, systematic structure, appropriateness [15] . Second, the accessibility, speed, convenience, and screen readability selected for the system [16] . Third, quickness, aggressiveness, information power, reliability and interaction selected for operation management. The questionnaire about job utilization designed for self-confidence about safety related performance and structured items derived from previous research [17] , [18] . As a result, the questionnaire of this study divided into 5 items of general characteristics, 14 items related to learning satisfaction, and 11 items related to work utilization. The details are as shown in " Table Ⅱ" .
2) Experimental group
The experimental persons group of this study are 72 teacher members of the Gyeonggi Provincial Office of Education who have completed teacher education of the basis of e-learning. When we look at the distribution of gender of 72 faculty members who are surveyed respondents, 28 (38.9%) are males and 44 (61.1%) are females.
In addition, 12 (16.7%) of the teachers are in their 20s, 27 (37.5%) of the teachers are in their 30s, 22 (30.6%) of the teachers are in their 40s and 11 (15.3%) of the teachers are in their 50s or older. The practical teachers among experimental group of this study were 36 (50.0%), and followed by local officials (25.0%) and education officials (23.6%), and others (1.4%). Twenty -two (27.8%) were between the ages of 6 and 10 years, and 8 (11.1%) were over 21 years for carrier. 
3) Research hypothesis
The hypothesis of this study designed in order to identify the difference and influence of learning satisfaction and work utilization according to general characteristics of learners.
Research hypothesis 1. There is a difference in the learning satisfaction and the task utilization according to the general characteristics of the learners.
First, there is a difference in learning satisfaction and work utilization according to the age of the learners. Second, there is a difference in the satisfaction of learning and the utilization of work according to work area of learners. Third, there is a difference in learning satisfaction and work utilization according to work experience of learners. Research hypothesis 2. Learning satisfaction of e-learning-based teacher safety education affects job utilization. First, the learning satisfaction of the e-learning based teacher safety education affects to the business connection. Second, the learning satisfaction of the e-learning based teacher safety education affects to the prevention from the accident. Third, the learning satisfaction of e-learning based teacher safety education affects to the safety consciousness change.
4) Research model
The purpose of this study is to investigate the difference of learning satisfaction and job utilization of e-learning based teacher safety education according to the age, work area, and work experience of teachers, and set it as a dependent variable. The study model is shown in " Fig. 1 ", by analyzing the influence of learning satisfaction and work utilization after finishing e-learning based teacher safety education on the influence of business connection, prevention from the accidents, 
B. Reliability Test of Variables 1) Independent variable reliability test
The data of this study collected from 14 items related to learning satisfaction and 11 items related to work utilization in order to find out the variables affecting learning satisfaction of e-learning class. This study analysis variables reliability by Cronbach's Alpha test.
In general Cronbach's Alpha test used to evaluate how consistently correlate among these variables when there are multiple variables. Since the Cronbach's Alpha value represents the level of the correlation coefficient, it has a value between 0.0 and 1.0. The closer the coefficient value is to 1.0, the more reliability is to perfect. The criterion that reliability is high or low generally believed to be item reliability when the Cronbach's Alpha coefficient is 0.6 or more. In this study, the reliability of the items tested by the basis of this criterion. In the study, the Cronbach's Alpha coefficient for each measurement variables that affects to the learning satisfaction is 0.854 for the learning content, 0.897 for the system, and 0.881 for the operational management. It can say that it has sufficient reliability since it is closer to 1.0 International Journal of Information and Education Technology, Vol. 9, No. 12, December 2019 than reliability standard of 0.6. The results of the analysis shows in " Table Ⅲ ". 
2) Dependent variable reliability test
The Cronbach's Alpha coefficient for each measurement variables that affects to the job utilization, which is a dependent variable, is 0.908 for business connection, 0.881 for accident prevention, 0.876 for safety guidance, and 0.885 for consciousness change. As a result, the internal validity of the questionnaire can verify because the questionnaire consists of the items based on the previous studies. The external validity can secure through the reliability coefficient test. The results of the analysis shows in Table Ⅳ ". 
C. Differences in Learning Satisfaction and Job Utilization According to General Characteristics
The results of this study are as follows. First, the general teachers more interested in safety education than the teachers of other job area. It means teacher who is related with students should have responsibility for school safety. The higher the age of the learner, the more concern about safety. The results of this study are as follows.
1) Differences in learning satisfaction and job utilization by age
A method of testing the statistical significance of the mean difference between two or more groups use ANOVA (Variance Analysis). This study analyze the difference of learning satisfaction and work utilization according to the age of subjects. The formula for deriving the average value of each item is as follows.
At the significance level p> 0.1, result of ANOVA test of null hypothesis can adopt as the test statistic value, because there are no significant statistics result values. Therefore, the learning satisfaction and the work utilization degree according to the age cannot be meaningful. The results shows in " Table Ⅴ ". 
2) Difference between job satisfaction and work utilization according to job area
For the testing of difference between job satisfaction and work utilization, statistical method of ANOVA used in order to analyze differences in learning satisfaction and job utilization according to job area.
The null hypothesis rejected and the hypothetical hypothesis can adopt at the significance level of 5%. Therefore, learning satisfaction according to work area is meaningful. However, because of the significance level p> 0.1, the null hypothesis can adopt for the operation management and job utilization according. The results shows in " Table Ⅵ ". It means all of teachers have responsibility of safety education, but they could not use it their real school safety usage.
3) Difference in learning satisfaction and job utilization according to work experience
The ANOVA used to analyze differences in learning satisfaction and job utilization according to the work experience of the study subjects. The satisfaction level of learning satisfaction according to work experience is p <0.01, and the null hypothesis is rejected and the alternative hypothesis can be adopted at the level of safety inspections and safety consciousness change test statistic value of 5%.
Therefore, prevention of accidents and change of safety consciousness of learning satisfaction and job utilization according to work experience are very meaningful for difference between two variables. However, because the null hypothesis can adopt because the value of the statistics according to the work experience is p> 0.1, it cannot be meaningful that the work relation according to the work experience. The results show in " Table Ⅶ ". 
D. Analysis of Influence of Learning Satisfaction on Job Utilization
In order to analyze the influence of learning satisfaction of e-learning based teacher safety education on job utilization, this study set up a regression model and test the model. We use the t test for each coefficient of the model, where the null model itself, where the null hypothesis is H0: α = β = 0. The expected linear model shows in " Fig. 2 ". 
1) Analysis of the influence of learning satisfaction on business linkage
A statistical technique for modeling and analyzing the relationship between dependent and independent variables using data obtained through surveys use regression model, and dependent variables can predict through several independent variables. This study analyze the influence of the learning satisfaction of the e-learning based teacher safety education on the job relatedness by regression analysis and derive the regression model as the average value of learning contents, system and operation management. Business connectivity estimates the regression equation based on the regression coefficient to predict the change of business connection after the e-learning based teacher training. L = 1.08 + 0.74C (L: Business connectivity, C: Learning contents) L = 0.82 + 0.77S (L: Business connectivity, S: system) L = 1.17 + 0.73M (L: Business connectivity, M: Operations management) In the statistical of the model, first, in the case of the L = 1.08 + 0.74C model, the t-value of each coefficient is 2.90, 7.99, so that the null hypothesis that the coefficient is zero at the significance level of 0.01 can be rejected. In addition, this study can reject the hypothesis that α = β = 0 for the existence of the null hypothesis model at a significance level of 0.01 and the F value is 63.80.
Second, in the case of the L = 0.82 + 0.77S model, the t-value of each coefficient is 2.20, 8.66. In addition, if this study examine the regression model, it can reject the hypothesis that α = β = 0 for the existence of the null hypothesis model at the significance level of 0.01 and the F value is 75.05. Third, in the case of the L = 1.17 + 0.73M model, the t-value of each coefficient is 3.39 and 8.29, so that the null hypothesis that the coefficient is zero at the significance level of 0.01 can be rejected. In addition, if this study examine the regression model, it can reject the hypothesis that α = β = 0 for significance level of 0.01 and the F value is 68.76. The results show in Table Ⅷ ". 
2) Analysis of influence of learning satisfaction on accident prevention
Regression analysis used to analyze the impact of learning satisfaction on safety education on e-learning based teacher hypothesis is H0: α = 0 and β = 0. The F test is used to test the safety education. Regression analysis used to predict learning satisfaction as the mean value of learning contents, system, and operation management. Accident Prevention estimates the regression equation based on the regression coefficient to predict changes in the prevention of safety accidents after e-learning safety education based on the teacher. P = 1.41 + 0.67C (P: Prevention of accidents, C: Learning contents) P = 1.20 + 0.69S (P: Prevention of accidents, S: system) P = 1.53 + 0.65M (P: Prevention of accidents, M: Operations Management) In the statistical test of this model, First, in the case of the P = 1.41 + 0.67C model, the t-value of each coefficient is 4.67 and 8.89, so that the null hypothesis that the coefficient is zero at the significance level of 0.01 can be rejected. In addition, if this study examine the regression model, it can reject the hypothesis that α = β = 0 for the existence of the null hypothesis model at the significance level of 0.01 and the F value of 78.95.
Second, in the case of the P = 1.20 + 0.69S model, the t-value of each coefficient is 3.97 and 9.49, which means that the null hypothesis that the coefficient is zero at the significance level of 0.01 can be rejected. In addition, if this study examine the regression model, it can reject the hypothesis that α = β = 0 for the existence of the null hypothesis model at the significance level of 0.01 and the F value is 90.11. Third, in the case of the P = 1.53 + 0.65M model, the t-value of each coefficient is 5.38 and 8.97, so that the null hypothesis that the coefficient is zero at the significance level of 0.01 can be rejected. In addition, if we examine the regression model, we can reject the hypothesis that α = β = 0 at the significance level of 0.01 and the F value is 80.53. The results shows in " Table Ⅸ ". In the statistical test of this model, first, in the case of the R = 1.29 + 0.72C model, the t-value of each coefficient is 3.86 and 8.64, so that the null hypothesis that the coefficient is zero at the significance level of 0.01 can be rejected. In addition, if we examine the regression model, we can reject the hypothesis that α = β = 0 at the significance level of 0.01 and the F value of 74.66.
Second, in the case of the R = 1.77 + 0.57S model, the t-value of each coefficient is 4.29 and 5.83, and the coefficient is zero. In the regression model, the F value is 33.99 and the hypothesis that α = β = 0 for the null hypothesis model is rejected at the significance level of 0.01.
Third, in the case of the R = 2.27 + 0.48M model, the t-value of each coefficient is 5.72 and 4.78, so that the null hypothesis that the coefficient is zero at the significance level of 0.01 can be rejected. In addition, if this study testify the regression model, it can reject the hypothesis that α = β = 0 for the existence of the null hypothesis model at the significance level of 0.01 and the F value of 22.82. The results shows in "Table X". 
IV. CONCLUSIONS AND RECOMMENDATIONS
Teachers of schools and educational institutions should be educated actively not only as a legal obligation but also as an opportunity to improve the practical life and effective utilization of work for the safety of the teachers themselves. In addition, it should pay attention to measurement of educational performance about post-training utilization. In addition to the implementation of teacher safety education, it is necessary to strengthen the recognition of the importance of the performance and efficiency of the teacher safety education in the future.
The purpose of this study is to investigate the learning satisfaction of the e-learning based teacher safety education and analyze the satisfaction of the learning and the utilization of the work to see whether the satisfaction after the education affects the actual utilization of the work. The variables related to learning satisfaction are set as learning contents, system, and operation management. The variables related to work utilization are set as work connection, accident prevention, safety guidance, and safety consciousness change. The experimental group of the study are 72 students from Gyeonggi Provincial Office of Education who responded to the questionnaire. The results analyzed and the following conclusions obtained.
First, there is no difference in learning satisfaction and work utilization according to age in the e-learning based safety training for teachers. Second, there is no difference in learning satisfaction according to work area, but there is a difference in work utilization. Third, there is a difference in learning satisfaction and work utilization according to work experience. Fourth, learning satisfaction of e-learning based teacher safety education affects the utilization of work.
The results of this study have the following limitations. First, the questionnaires collected in this study targeted to teachers of the Gyeonggi Provincial Office of Education. Second, 'Satisfaction' among the questionnaires of this study is limited to the general satisfaction survey because it write not for the lecture of the specific site but for the individual learning experiences of the respondents.
It is necessary to develop more specific and systematic safety education programs and curriculum in order to improve the quality level and learning satisfaction of e-learning-based teacher safety education and to utilize effective work. In addition, there is a difference between the satisfaction of learning and the utilization of work according to the work area and work experience of teachers. Therefore, various and detailed programs should be developed and continuously provided. In the future, it will be necessary to expand the research viewpoint so that the evaluation of learning satisfaction and the change of the work utilization through the comparison of the group education of the teacher safety education and the distance education.
Most teachers meet and learn the lecture through remote online training, and students need to provide hands-on safety education. The safety education for the teacher responsible for the safety education of the students should also include the hands-on experience and hands-on practice contents in detail.
